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~@ .:,II1coefficient and raslstivfty of Sn0,12Eul,0@06Sd have been

maaured over tileran8e 1.5<T<300 K under hydrostntlc preaeuro up to 5.3

kbar, Tllcdata suggest thcrmmlly-acclvated conduction, but in all caaoe

the carric. :oncontration saturates at ~1022 holas/cm3 for ~100 K. A

band model ia proposed which is qualitatively coneiutcnt with the data,

. .
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The Chevrel-phase compound EU102M06S8 exhibits urusual electronic

properties at low temperatures. The ambient-pressure reaistivicy (p) ia nearly

temperature-independent above 10G K but shows a semiconductor-like increase

by a factor of~7 as the temperature is lowered to 4X [1]. No super-

conductivity was observed down to 17 mK [2]. However, application of hydro-

static pressure or substitution of Sn for Eu to form SnxEu1,2-#fo6S8 was found to

induce superconductivity whiie reducing the normal-state reei9tiviLy

[3,4]. TIIisgives rise to a regime in which relatively-l~igll-Tcsuper-

conductivity (onset temperature as large as 11 K) is observed in samples

in which ap/~T<O ab.ovcTc [3-5]. Hall-effect measurements on such samples

at ambient :res~ure [4] ind:cated carrier concentrations (n) as small as

1019 ~m-3 at 12 K. T= is therefore considerably higher than found in

typical low-n superconductors. Further increases in pressure or Sn con-

centra~ion give rine to metallic-like resistivity behavior in the no-l

state with Tc~ll K [3-5].

In this paper we report Hall coefficient (RH) and resistivity measurements

Nc S over tllcrange 1.5<Tc300 K under hydrostatic pressureson SnOm12Eul,08 6 8

Up to 5.3 kba:. In this pressure range the onset temperature for super-

conductivity sl]iftswith pressure from below our lowest temperature co

%9 K Wllilc aP/~T re~lns ncgntiva at T>TC, We therefnrc obtain inforwtlon

on the olcctronic structuro in this interan:ing regime. We then prceunt

a scmicunductor model wtlicll1s qualitatively ccrsintcnt with the data.

Sam~;lcswere prepnred w described in ref. 4. Chemical analysis

showed the composition to bo Sn0,09Eul,lMo~S7.6* TIICsulfur deficiency

is typical of ELI-Mo-S eamplas. Pressura WWI generated by the self-clamp

msthod [5] and measured by a eupcrconducting Sn manometer placed near the

Oampla. p cnd RH were measured by istandard techniques usina low-frequency
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(@8 Hz) alternating cl~rrents and statlcmagnecic fields of 2-12 kG. On

the basis of magnetization and sample-density measurements, we conclude

that errors in ~d.eto the anomalous Hall effect and porosity OS the

samples are small.

p is plotted vs T in Fig, 1, The influence of pressure on the

normal-state resistivity is clearly visible. The data at 5.3 kbar show

a drop in p beginning at %9 K which appears to be the onset of super-

conductivity.

Carrier concentration (n) derived from the one-band fornula

n=(e\~l)-l is plotted vs T in Fig. 2. The sign reversal of ~iat low

pressures indicates that two or more bands of carriers contribute to the

Hall voltage. Howevet, if che Hall voltage is assumed to arise from just

two bands, it can be shown [7] that the number derived from Lhe one-band

formula is an upper limit on the concentration of carriers whose sign is

the same as that of R
H“

At temperatures rather far removed fr6m the sign

reversal, n therefore provides an estimate of the carrier concentration

in one of the bands.

It la generally believed that the superconductivity of the Chevrel-phase

compounds involves electrons in an incompletely-filled MO d-aubbund. In

a recent band calculation on ELI-Mo-S [8], it waa found that the Fermi

level llCS in such a band wlIiclIis located below J ~tzable forbidden gap

(ml ev). A model which rationalizes the main features of the present data

and tho lack of superconductivity in Eu-Mo-S at ambient pressure involves

the introduction of an impurity band containing a fairly large nvmber of

states located in tilegap on the order of 10 m~V a!~ovethe MO band. The
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impurity states could be associated with the significant sulfur deficiency,

“europiumexc.?ss,a. -.-other defects that tend to occur in these cow

pounds. For example, the sulfur deficiency may lead to a filling of the

Mo states; and the data indicate that at low temperatures the Fermi level

lies near the bottom.of the impurity band rather than in the Mo band.

Previous resistivity data [3,4] also indicate that for P~10 kbar the two

bands merge (corresponding to a reasonable pressure coefficimt). The model

Is then consistent with our (P~9 kbar) data in that: (1) ~p/3T<0, an/aT~O;

(2) there is multi-band behavior, and the temperature at which RH changes

sign decreases with increasing pressure*, and (3) n saturates at high

temperatures, The behavior at the pressure where the bands begin to over-

lap is expected to be complex. At I)ipller pressure~ (310 kbar) the model

suggests that 3p/aT would be positive as previously observed [3,4] and

that n would be relatively independent of temperature.

Measurements at higher pressures in EU1,2M06S8 and other compositions

are currently in progress.

We wish CO thank N, Boeman and C. Dautcrman for technlcai assistance.
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FIGURE CAPTIONS

Figure 1 : Resistivity w temperature

Figure 2 : Carrier conceiltrationas defined by n~(e ~H~ )-1 vs temperature
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